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National  Marrow  Donor  Program®  N00014-05-1-0310 
HLA  Typing  for  Bone  Marrow  Transplantation 
Progress  Report  for  the  Period  9  Funding 
January  1, 2007  -  March  31, 2007 

Task  1:  Product  Validation 
Description: 

The  objective  of  this  study  is  to  evaluate  optimal  short  term  storage  parameters  for  stimulated 
and  unstimulated  leukapheresis  (donor  lymphocytes)  and  bone  marrow  products,  including  the 
type  of  storage  media  and  the  cell  concentration,  in  addition  to  temperature  and  duration  of 
storage  before  processing  or  infusion. 

Project  1.  Effects  of  Media  Storage  and  Cell  Concentration 

Stimulated  and  unstimulated  leukapheresis  and  bone  marrow  products  that  are  representative  of 
products  collected  and  provided  for  NMDP  transplant  patients  will  be  purchased.  Aliquots  of  the 
product  will  be  stored  in  different  storage  media  at  varying  cell  concentrations  per  mL  of  media. 
Standard  graft  characterization  parameters  will  be  tested. 

Objectives: 

1.  Transportation  factors:  Determine  the  effects  of  different  types  of  tissue  media,  nucleated 
cell  concentration  on  CD34+  cell,  CD3+  and  total  nucleated  cell  viability,  and  CFU-GM 
frequency  during  transport  from  collection  sites  to  the  transplant  centers. 

2.  Overnight  storage  factors:  Determine  the  effects  of  different  type  of  tissue  media,  type  of 
storage  bags  (gas  permeable  or  non  gas  permeable),  nucleated  cell  concentration  on 
CD34+,  CD3+  cell  and  total  nucleated  cell  viability,  and  CFU-GM  frequency  during 
overnight  storage. 

Project  2.  Effects  of  Time  and  Temperature 

Stimulated  and  unstimulated  leukapheresis  and  bone  marrow  products  that  are  representative  of 
products  collected  and  provided  for  NMDP  transplant  patients  will  be  purchased.  Aliquots  of  the 
product  will  be  stored  at  varying  lengths  of  time  and  temperature.  Standard  graft 
characterization  parameters  will  be  tested. 

Objectives: 

1.  Temperature  factors:  Determine  the  optimal  short  term  storage  temperature  to  preserve 
nucleated  cell  count,  percent  viable  TNC,  CD34+  and  CD3+  cells,  CFU-GM  frequency 
and  sterility. 

2.  Time  factors:  Determine  the  effect  of  time  on  nucleated  cell  count,  percent  viable  TNC, 
CD34+  and  CD3+  cells,  CFU-GM  frequency  and  sterility. 

Activity: 

The  original  period  of  performance  for  the  Product  Validation  Study  was  set  to  be  complete 
February  2,  2007.  Due  to  delays  encountered  by  the  laboratory,  a  six  month  extension  was 
applied  for  and  granted.  The  period  of  performance  was  extended  until  August  2,  2007.  Sample 
testing  was  completed  this  quarter  and  consisted  of  one  unstimulated  PBMC,  two  mobilized 
PBSC  and  five  marrow  samples.  Analysis  of  all  study  data  began  during  the  quarter  and  will  be 
completed  and  reported  to  the  NMDP  early  in  the  next  quarter. 
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National  Marrow  Donor  Program®  N00014-05-1-0310 
HLA  Typing  for  Bone  Marrow  Transplantation 
Progress  Report  for  the  Period  9  Funding 
January  1, 2007  -  March  31, 2007 

Task  2:  Validation  of  the  Expectation  -  Maximization  (EM)  Algorithm 
Description: 

The  NMDP  has  developed  an  algorithm  that  “predicts’  high  resolution  HLA  typing  results  on 
donor  samples  that  exist  in  the  Registry  with  only  low  or  intermediate  results  reported.  A 
modified  version  of  this  algorithm  predicts  HLA  results  at  loci  where  there  are  no  typings  based 
on  existing  typings  at  other  loci  and  the  ethnic-specific  haplotype  frequencies  observed  in  the 
population. 

It  is  our  intention  to  incorporate  this  logic  into  the  mechanisms  used  to  select  matched  donors  for 
patient  searches.  Incorporation  of  this  logic  would  improve  the  specificity  of  donors  that  appear 
on  patient’s  searches,  which  then  decreases  the  costs  and  time  necessary  to  identify  the  optimally 
matched  donor.  This  logic  will  also  be  used  to  provide  estimates  of  the  likelihood  of  finding 
matched  donors  in  the  Registry  including  matching  at  loci  where  some  donors  in  the  Registry  do 
not  currently  have  typings. 

A  portion  of  the  funding  would  be  used  to  assist  in  the  validation  of  the  NMDP  algorithm  by 
selecting  donors  randomly  from  our  Registry  who  have  low  or  intermediate  DRB1  typing  results 
and  using  the  algorithm  to  predict  the  high  resolution  results.  The  HLA  typing  results  would  be 
used  to  validate  the  accuracy  of  this  method  in  an  unbiased  data  set. 

The  remaining  portion  of  the  funding  would  be  used  to  test  the  ability  of  the  algorithm  to  predict 
KIR  ligand  mismatching  in  the  absence  of  existing  HLA-C  locus  results.  Randomly  selected 
donors  from  the  Registry  without  HLA-C  would  be  run  through  a  modified  version  of  the 
algorithm  to  predict  the  C  locus  KIR  ligand  status.  The  HLA  intermediate  resolution  typing 
would  validate  the  accuracy  of  this  method  in  an  unbiased  data  set. 

A  laboratory  would  perform  the  high  resolution  HLA-DRB1  testing  and/or  intermediate 
resolution  HLA-B  and  C  from  stored  samples  of  the  donors.  Quality  control  and  performance 
criteria  will  be  monitored  by  a  Scientific  Services  Specialist.  The  results  will  be  analyzed  by  a 
programmer  in  the  Bioinformatics  group  to  verify  the  accuracy  of  each  prediction  technique. 

In  addition  to  assisting  with  the  validation  of  the  algorithm,  this  typing  project  has  potential  to 
impact  subsequent  patient  searches  simply  due  to  the  increased  level  of  resolution  for  the 
Registry  donors  whose  typings  have  been  upgraded.  A  portion  of  this  typing  may  be  selected  on 
behalf  of  searching  patients  in  order  to  further  validate  the  approach  and  provide  direct  positive 
impact  on  these  searches. 


Activity: 

This  Task  was  completed  in  a  previous  period. 
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April  27,  2007 

Commander  Russell  Shilling,  USN 
Program  Officer,  Medical  Services  Corps 
Office  of  Naval  Research  (ONR  341) 

875  N.  Randolph  St. 

Arlington,  VA  22203 

Subject:  Quarterly  Performance/Technical  Report  of  the  National 

Marrow  Donor  Program® 

Reference:  Grant  Award  #N00014-06-l-0704  between  the  Office  of  Naval 

Research  and  the  National  Marrow  Donor  Program 

Dear  Commander  Shilling: 

Enclosed  is  subject  document  which  provides  the  performance  activity  for 
each  statement  of  work  task  item  of  the  above  reference  for  the  period  of 
January  1,  2007  to  March  31,  2007. 

Should  you  have  any  questions  as  to  the  scientific  content  of  the  tasks  and  the 
performance  activity  of  this  progress  report,  you  may  contact  our  Chief 
Operating  Officer  -  Patricia  Coppo  directly  at  612-627-5815. 

With  this  submittal  of  the  quarterly  progress  report,  the  National  Marrow 
Donor  Program  has  satisfied  the  reporting  requirements  of  the  above  reference 
for  quarterly  documentation. 

Please  direct  any  questions  pertaining  to  the  cooperative  agreement  to  my 
attention  (612-362-3403  or  at  cabler@imidp.org). 

Sincerely, 

Carla  Abler-Erickson,  MA 
Sr.  Contracts  Representative 

Enclosure:  One  (1)  copy  of  SF298 

c:  R.  Baerga  -  ACO  (ONR-Chicago),  letter  and  enclosure 

Dr.  Robert  J.  Hartzman,  CAPT,  MC,  USN  (Ret):  letter  and  enclosure 
DTIC  (Ste  0944):  letter  and  enclosure 
NRL  (Code  5227):  letter  and  enclosure 

Brian  Bradley  -  Grants  Officer  (ONR-252),  letter  and  enclosure 
Patricia  A.  Coppo,  Chief  Operating  Officer,  NMDP,  letter 


Jeffrey  W.  Chell,  M.D. 
Chief  Executive  Officer 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  data  sources, 

fathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection 

If  information,  including  suggestions  for  reducing  this  burden  to  Washington  Headquarters  Service,  Directorate  for  Information  Operations  and  Reports, 

*215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget, 

Paperwork  Reduction  Project  (0704-0188)  Washington,  DC  20503. 
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IIB.3.1  Aim  1 :  Period  2  Activity: 

Phase  I  of  EM  •  The  design  of  the  second  phase  of  the  HapLogic  matching  algorithm  has  been  completed.  This  includes 

Haplotype  predictions  of  allele-match  at  HLA-C  and  HLA-DQB1 . 

Logic  •  Retrospective  typing  datasets  have  been  selected  for  validation  such  that  donors  involved  in  the  haplotype 

frequency  estimation  are  not  included  in  the  validation. 
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IIC  2.1  Aim  1:  Period  2  Activity: 

Analysis  of  a  Database  development  has  ramped  up  on  the  development  of  the  IPR  (Immunobiology  Project  Results) 

non-HLA  loci  database  to  store  the  results  of  the  KIR  typing  project  for  analysis. 

•  Haplotype  analysis  has  been  performed  on  the  first  two  phases  of  the  KIR  typing  project  and  will  be 
included  in  a  manuscript,  under  preparation,  describing  this  project. 
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